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Back in the days when most engines had cast iron blocks, heads and manifolds, the intake manifold could be easily sealed with simple

and relatively inexpensive die cut �ber faced metal gaskets (solid or perforated core). Sealer was usually required to ensure a leak-free

installation.

  

But in the late 1980s and early 1990s, fuel systems and manifolds began to change. Multiport fuel injection meant the intake manifold

no longer had to �ow an air/fuel mixture, only air. This gave engine designers more freedom to optimize air�ow. Manifolds became more

complex, with long curving runners and intricate plenums engineered to improve throttle response and low speed torque. Some were

also �tted with tuning valves that could reroute air inside the manifold to change air velocity and �ow according to engine speed and

load. Plastic became a popular material for casting manifolds due to its low weight and cost.

  

During this same time period, cast iron cylinder heads were replaced with ones made of aluminum to save weight. This created a sealing

challenge in areas where different materials with different thermal characteristics and different corrosion characteristics were bolted

together. The solution some auto makers chose to use was a new type of intake manifold gasket that had raised synthetic rubber

silicone beads around the intake ports and coolant passages. When the intake manifold bolts are tightened down, it deforms the raised

sealing beads and presses the beads tightly against the surface of the head and manifold to seal the joint.

  

These new style intake gaskets also had a nylon-�lled plastic carrier that formed the body of the gasket. The carrier itself (or steel

grommets inserted into the carrier) prevented over-torquing by limiting crush when the intake manifold bolts were tightened down.

  

These “high tech” intake manifold gaskets were much more sophisticated (and expensive) than their predecessors, and seemed like the

perfect solution for a di�cult sealing job. But as we found out with the passage of time, some of these fancy intake manifold gaskets

didn’t hold up very well.

  

After 60,000 to 70,000 miles, many of these carrier style intake manifold gaskets develop coolant leaks that can cause an engine to

overheat or even fail if enough coolant gets into the crankcase. Apparently, the nylon-�lled plastic used in the carrier is being attacked by

the coolant, causing it to soften and deform. Eventually, this causes the raised sealing beads around the coolant ports to lose their seal

and leak. The failure often occurs during cold weather as a result of thermal contraction when the metal head pulls away from the

gasket.

Problem Applications

Engines that have had high intake gasket failure rates include 1990 to 2005 Buick, Chevrolet, Oldsmobile and Pontiac 3.1L, 3.4L, 3.8L

and 4.3L V6 engines, and 1996 to 2002 Chevy 5.4L and 5.7L V8 engines. These applications alone represent a potential replacement

market of more than 10 million vehicles.

  

In addition, similar problems have also been observed on some late model Ford engines such as the 3.8L, 3.9L, 4.0L and 4.2L V6

engines, and 4.6L and 5.4L V8s. Similar intake manifold gasket failures have also occurred on some 1990 to 2002 Chrysler 3.3L and

3.8L V6 engines.
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GM has issued a number of technical service bulletins describing the problem and recommended repairs (which may require replacing

the intake manifold bolts as well as the gaskets). Here are some of the bulletins:

  

• TSB 03-06-01-010B covers intake manifold leaks on 1999-2003 3.1L & 3.4L engines.

• TSB 03-06-01-016 covers intake manifold leaks on 2000-2003 3.8L engines.

• TSB 01-06-01-007A covers intake manifold leaks on 1995-98 3.8L engines.

  

What’s Causing The Leaks?

The coolant leaks on these engines are the result of a combination of factors: heat, thermal cycling, coolant neglect, corrosion and

degradation of the OEM gasket.

  

Some have blamed the coolant leak problem on the type of plastic used in the OEM gaskets. They say the nylon-�lled plastic material

was not robust enough to maintain its strength and integrity for the life of the engine. As a result of vibration and thermal

expansion/contraction, the plastic becomes brittle and cracks, exposing the gaskets silicone sealing beads. The coolant causes the

silicone beads to swell, further weakening the carrier.

  

Others say the gasket failure problem was caused by the type of antifreeze used in the cooling system, blaming Dexcool for GM’s intake

manifold gasket leaks. Dexcool has been the factory coolant in GM vehicles since 1996. Like the long life coolants that Ford, Chrysler

and other auto makers use, it contains “organic acid technology” (OAT) corrosion inhibitors. The OAT corrosion inhibitors are not as

alkaline as those used in traditional “green” formula antifreezes, but they are longer lived.

  

Dexcool (as well as most other OAT-based coolants) has a claimed service life of 5 years or 150,000 miles, which ever comes �rst (not

last). But many motorists think this means forever, so they never check or change their coolant. Consequently, when the corrosion

inhibitors in the coolant wear out, electrolytic corrosion can attack metal and even plastic and rubber surfaces in the cooling system.

  

If Dexcool was such a bad coolant, as some people have said it is, it would start to attack the intake gaskets as soon as it was poured

into the cooling system. That’s not the case, nor does that occur with any other brand of long life coolant. The problem is not the brand

or type of coolant in the cooling system. The problem is any type of corrosion inhibitor will eventually wear out. Once this happens, the

coolant becomes acidic and allows corrosion to attack the metal surfaces around the coolant ports as well as the intake manifold

gaskets.

  

On engines with aluminum cylinder heads, corrosion typically erodes the area around the coolant ports. If the plastic under the sealing

bead on the intake manifold gasket is eaten away, the gasket can’t hold a seal and will leak. In this case, you can’t blame the leak on the

gasket. Blame the vehicle owner for not maintaining their vehicle. On the other hand, if the OEM gaskets had been made from a more

robust material or engineered with secondary sealing beads around the coolant ports, maybe they wouldn’t be failing at low mileage.

  

GM has redesigned the intake manifold service gaskets for some of their problem applications. They’ve changed the sealing beads from

silicone rubber to a tougher material called �uoroelastomer (FKM) rubber, which is much more resistant to oils, solvents and chemical

attack. The location of the sealing beads on some applications have also been revised somewhat. The original OEM gaskets as well as

the revised service gaskets are usually black with orange sealing beads.

Aftermarket Solutions

Aftermarket gasket manufacturers have also come up with their own sealing solutions for these problem engines. In 2004, Fel-Pro

introduced its new “PermaDryPlus” intake manifold gaskets for engines originally equipped with plastic carrier gaskets. The Fel-Pro

intake manifold gaskets have an aluminized steel carrier rather than a plastic carrier, and use a proprietary black �uoroelastomer FKM

rubber compound for the sealing beads. What’s more, instead of having just one sealing bead around the coolant passages, Fel-Pro

uses three concentric sealing beads to provide redundancy. The beads have also been relocated to accommodate minor corrosion

around the ports. The gaskets also have self-centering torque limiters to limit over compression of the gasket when it is installed.
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Victor Reinz approach to sealing the troublesome GM and Ford engines is to use tougher materials for both the carrier and sealing

beads on the intake manifold gaskets. The carriers are made of grey “non-hydrolysis” plastic material so they don’t absorb moisture and

become soft like the older, nylon-�lled materials. The coolant ports are surrounded with black HNBR (hydrogenated nitrile butadiene

rubber). HNBR can withstand acidic coolants and is much more durable than silicone rubber. The HNBR material also forms the sealing

beads on the Victor Reinz gaskets. On the Victor Reinz gaskets for Ford 4.0L and GM Gen III and IV V8 engines, green FKM rubber is

used to seal the intake ports while HNBR is used for the coolant ports. These engines have exhibited manifold gasket failures linked to

fuel attacking the beads sealing the intake ports. FKM rubber is extremely resistant to gasoline, while HNBR is far more resistant to

acidic coolants, hence the best of both worlds in one gasket. The plastic carriers on various applications are also �tted with steel load

limiters so the gasket cannot be over-tightened.

  

ROL says it is using intake gasket manifold materials that are similar to the OEM materials, with a nylon-�lled plastic carrier and silicone

rubber sealing beads. ROL says these materials work �ne provided the coolant is maintained properly.

Installation Precautions

When rebuilding high mileage engines, pay close attention to the condition of the sealing surfaces around the coolant ports on the

heads. If this area is eroded or pitted, the intake manifold gaskets may not seal properly when the engine is assembled.

  

In some cases, it may be possible to clean up the mating surface on a pitted head by lightly resurfacing the intake port side of the head.

Pits can also be �lled and sealed with high temperature epoxy �llers, then sanded or machined �at to restore a smooth, �at surface. If

the erosion is severe, it might even be necessary to build up the damaged area by TIG welding the head, or replacing it altogether with a

new or salvage casting.

  

According to one aftermarket gasket manufacturer, the recommended surface �nish for the intake manifold and cylinder head mating

surfaces should ideally be 30 to 60 microinches Ra (Roughness Average). Another gasket manufacturer said anything from 20 to 80 Ra

should be good enough.

  

Unlike the super smooth surface �nish that’s usually required for late-model MLS head gaskets (20 Ra or less), the surface �nish for

most intake manifold gaskets isn’t as critical. Even so, it must be smooth, �at and clean, with minimal pitting and waviness. If the intake

manifold or intake ports on the head are milled at too high a feed rate, it can leave an undulating wavy �nish with ridges and valleys that

can be di�cult to seal. This may result in coolant or vacuum leaks, as well as premature failure of the intake manifold gasket sealing

beads.

  

Overall �atness on both mating surfaces should also be checked with a straightedge and feeler gauge. Flatness should be .003? or less

on the mating face of the intake manifold and cylinder head intake ports on V6 engines, and .004? or less on a V8 or straight six.

  

Equally important, the intake manifold and head surfaces must be clean (no grease, oil or coolant �lm) and dry. RTV, other sealants or

adhesives should not be used around the coolant or intake ports on carrier-style gaskets. The only place RTV silicone may be required is

to seal the area where the ends of the intake manifold gaskets mate with the end strip seals on the block under the intake manifold or

valley cover.

  

It’s also essential that the threads for the intake manifold bolts in the head be clean and undamaged, as this can affect clamping torque.

New intake manifold bolts are recommended. But if you  must reuse the old bolts, make sure the threads are clean and undamaged.

Also, follow the recommended torque procedure when tightening down the intake manifold bolts and make sure it is the latest

procedure as the original procedure and torque specs may have been revised.

  

For example, on the GM 3.1L engines, GM recommends using thread sealer on the intake manifold bolts. An oil leak may result if the

vertical bolts are not tightened before the diagonal bolts on the lower intake manifold. Tighten the lower vertical intake manifold bolts to

115 in.lbs. (13 Nm), then tighten the lower diagonal intake manifold bolts to 115 in.lbs. (13 Nm).

  

Make sure you use an accurate torque wrench that has been calibrated within the last 6 to 12 months. If the intake manifold gasket does

not make a tight seal around the coolant ports, it may leak coolant into the crankcase. If it fails to seal tightly around the intake ports, it
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may allow vacuum leaks that upset the air/fuel mixture and cause idle and driveabiliy issues.

  

Finally, make sure you have the correct replacement gasket for the application. On the GM 3.1 and 3.4L engines, there are two different

gaskets: an early design with smaller intake ports and a later design with larger intake ports. The early and late heads on these engines

are interchangeable, and it’s possible somebody may have swapped heads.
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It’s no secret that many of you thrive in business due to excellent, word-of-mouth referrals. And there’s absolutely nothing wrong with

that. In fact, it’s one of the best ways to build trust and a pool of steady customers. However, if you aren’t seeing people come through

your door via word of mouth, or you want to increase business outside those repeat customers, a working website might be exactly what

you need.

No matter how good your business may be doing today, it’s no longer an acceptable business practice to not have a website that works.

Today, people of all ages are using the internet and smart phones to search for services and information, even in an industry like ours. In

fact, some people are so reliant on these devices that despite the fact your business may have been in one location for the past 30-50

years, a majority of people won’t know it exists because you’ve neglected to build a website that people can search for.

Having a working website and keeping it up-to-date is critical if you want people to know about your services and grow your customer

base. Engine Builder magazine recently caught up with the folks at Ray Barton Racing Engines (RBRE) to talk about why they got a

website and how it’s been helping bring customers to the Chrysler/HEMI-focused shop.

Ray Barton’s son, David, is general manager of the Robesonia, PA engine shop, and is responsible for handling the website duties.

Admittedlyt, RBRE did have a website in place prior to the one it currently has – but David thought it looked like a high school project

rather than a professional business.

“I actually pulled it off the internet for quite some time before we launched our latest version,” David says. “I had to completely start over

and wipe the slate clean. My vision was to have a catalog-style site that I can use it my own reference, rather than search through our

vendor’s catalogs. Another key idea was to have sexy pictures of cars, engines  and parts. Nothing sells better than a nice quality picture

of a product.”

The look of your website says a lot. For someone who hasn’t been in your shop before, and is viewing your website online, this acts as a

�rst impression. What would you rather have – a barely functioning high school project, or a high-quality, photo-rich, well-working

website? Those were the options David had too.

“I wanted the new site to show good, quality images to explain what we are about,” he says. “I can write paragraphs about how good we

are, but nothing explains it better than a picture to grab your attention. Videos also do a great job and we have a few on the website.”

Building a website that works can require a lot of talk and dreaming in your head about what it could look like, but all that talk is

worthless if you don’t actually invest the time and resources to get it built.

“I stumbled over another website from an engine builder in California who had the same sort of vision I had,” David says. “From what I

understand, his shop really isn’t anything special, but the images made his place look like a top notch operation. My thought was, if they

look this good in a dumpy location, imagine what we can do?”

While the process of creating a website, or updating an old one won’t always be easy or cheap, the bene�ts of doing it are worth it.

”It has helped our business tremendously because it gives people a menu to look at,” David says. “I still feel I am way behind in adding

content, but it gives people something to start with and a way to familiarize themselves with our business and services.”

Some of you may be saying, “I don’t need a website because I’m already so busy.” If you’re a good engine builder, that may be true;

however, you never know for what reason a website could help you until you have one.
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“We have had tons of work over the years simply by winning races, getting into magazines, TV shows, etc.” Barton says. “The one thing

we didn’t realize the website would help us with was selling parts. It gives people an idea of what we sell. Without the website people

assumed we only built engines.” Visit www.raybarton.com to see more.

Whether you think you’re getting by without a website, or that it’s not worth the investment, you won’t truly know until you try. With the

way everyone searches for information and �nds services these days, is not having a website, or skating by with a poor-quality one, a

risk you want to take?
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